Silver carp accounts for the largest biomass production of any finfish aquaculture species in 19 the world. In spite of its great importance as an aquacultural species, very little is known 20 about the genetic parameters of its commercially important traits. As an initial step towards 21 developing a selective breeding programme, heritability of harvest weight and length was 
132
and all three ponds had the same mix of species in the same proportions. The weight and 133 total length of each silver carp were recorded at harvesting for heritability analysis.
134
Fin samples from the parents were collected during the stripping process and from offspring 135 of all three sets during the harvesting process. Samples were preserved in 95% ethanol for 136 future DNA analysis.
137

Parentage and kinship analysis using microsatellite markers
138
Microsatellite profiles of the 72 parents bred in the present experiment (along with another 139 eight individuals from same population) were used to characterise 16 new silver carp 140 microsatellite markers (see Gheyas et al. 2006) . From these markers, ten loci (Hmo11, 13, 141 25, 26, 33, 34, 36, 37, 39 and 40) were selected for parentage and kinship analyses based on 
145
Weinberg equilibrium in the sampled population.
146
For genotyping of microsatellite loci, DNA was extracted from fin samples using the Chelex 147 method (Estoup et al., 1996) . PCR amplifications of the microsatellite markers were 148 performed in two multiplex reactions (Table 1) . Apart from the variable concentrations of 149 primers which were needed to achieve similar intensity of the amplification products,
150
concentrations of all other reagents in both the multiplex PCRs were identical: 2x buffer II
151
(ABgene), 280 µM dNTP each, 2 mM MgCl 2 , 1.5 units of Taq DNA polymerase, and 100 ng 
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The programme then tests the likelihood ratio and assesses its statistical significance using 166 simulation of pairs generated according to the null hypothesis. In the present analysis,
167
significance of the ratios was tested at P=0.05 using 10,000 simulated unrelated pairs.
168
Estimation of family contribution
169
The number of observed offspring per male and per female was compared to an expected 
193
Heritability and associated standard errors were calculated using the VFUNCTION procedure
194
(GenStat ver. 8) as follows:
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From sire variance only (covariance of paternal half-sibs) as 
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In estimating heritability, the sex of the offspring was not taken into account mainly for two 
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The fixed effect of Set was tested using a Wald statistic with 2 degrees of freedom (df) 
264
Discussion 280
This paper highlights a number of important aspects for silver carp genetics. To the best of 
Estimates of heritability and non-additive components
288
The present study reports high estimates of heritability for harvest weight and total length for 289 the silver carp stock at the NFRDMP hatchery indicating the potential for rapid improvement 290 of the population through selective breeding. The study, however, suffers from certain 291 limitations, the most important of which is a relatively small sample size leading to the 292 moderately wide confidence intervals for the estimates. However the substantial estimates of 293 genetic variance also contribute to the size of these confidence intervals, since for random 294 effects, unlike fixed effects, the magnitude of the effect influences the standard error (Swiger 12 sample size for the experiment without abandoning the polyculture production system 297 which is the norm in Bangladesh. It was also not feasible to assess the genetic correlations 298 among the sets by using common males in all sets; hatchery staff considered that holding 299 males in confinement for reuse in different sets would be too stressful for the fish and if 300 alternatively the males were returned to the large broodstock pond after use in one mating 301 set, it would be difficult to find the same fish again subsequently. Cryopreservation of milt was 302 also not feasible.
303
The design and analysis in the present study produced standard errors that are similar to 304 published estimates for other fish species (e.g. Mousseau et al., 1998; Henryon et al., 2002) .
305
There is no evidence of any factor other than chance for the differences (although not 
377
A number of studies have demonstrated the advantages of factorial design over other designs 378 such as hierarchical design, single pair mating etc. in maintaining genetic diversity 379 (Woolliams, 1989; Sørensen et al., 2005; Dupont-Nivet et al., 2006) . For instance, using a 380 deterministic approach Woolliams (1989) showed that when compared at the same level of 
Heritabilities 2 Log Likelihood
Confidence interval: 0.42 to 0.93
